Expression of calreticulin P-domain results in impairment of secretory pathway in Leishmania donovani and reduced parasite survival in macrophages.
The secretory proteins of Leishmania are thought to be involved in the parasite survival inside the insect vector or mammalian host. It is clear from studies in higher eukaryotes that proper folding in the endoplasmic reticulum and targeting out of the endoplasmic reticulum is critical for the function of secretory proteins. The endoplasmic reticulum chaperones such as calreticulin play an important role in the quality control of secretory proteins. However, very little is known about the secretory pathway of trypanosomatid parasites such as Leishmania. In the present study, we show that overexpression of the P-domain of Leishmania donovani calreticulin in transfected L. donovani resulted in a significant reduction in the secretion of the parasite secretory acid phosphatases. This effect is associated with an intracellular accumulation of active enzyme in these transfected parasites. In addition, parasites expressing the P-domain calreticulin showed a significant decrease in survival inside human macrophages. This study suggests that altering the function of an endoplasmic reticulum chaperone such as calreticulin in Leishmania may affect the targeting of proteins that are associated with the virulence of the parasite during their trafficking through the parasite secretory pathway.